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Dear Mr. Caton:

For the past several years, The Wireless Cable Association International, Inc. has been
advocating revisions to the manner in which the Commission determines the protected service
area (“PSA”) afforded Multipoint Distribution Service (“MDS”) and Instructional Television
Fixed Service (“ITFS”) stations. Those revisions would expand the PSA of many stations,
in some cases into areas where interference will be caused from stations proposed prior to the
adoption of the new PSA definition. Rather clearly, that interference will have to be accepted
-- no licensed or previously proposed facility should be required to make modifications merely
because the PSA definition has changed.

To avoid future disputes where “grandfathered” interference exists, WCALI has urged
the Commission to clearly establish the circumstances under which the station that causes the
“grandfathered” interference will be permitted to make subsequent facility modifications.
Specifically, WCALI has consistently urged that areas in which “grandfathered” interference
occurs should be excluded from the PSA definition -- an approach that provides the
interfering station reasonable flexibility to make subsequent modifications, while assuring the
station that suffers “grandfathered” interference that no new areas of its expanded PSA will
suffer interference in the future.

In meetings with the staff, it has been suggested that the number of areas in which
“grandfathered” interference wiil occur are minimal. As is discussed in the accompanying
report by T. Lauriston Hardin, P.E., “Possible Impact of Expanded Protected Service Area On
Digital Operation,” (the “Hardin Report”), that may be true with respect to the MDS, but is
not the case with respect to the ITFS. The Commission’s rules have permitted many more
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ITES stations than MDS stations to be closely-spaced. That fact has significant implications
for the future. Indeed, by analyzing a typical major market, the Hardin Report illustrates how
adoption of WCAI’s approach is essential to the coming transition of wireless cable to digital
transmission technology. Simply stated, unless the “grandfathered” interference areas suffered
by closely-spaced ITFS stations are excluded from the PSA definition, it may prove
impossible for many major market wireless cable systems to implement digital technology.

Should you have any questions regérding the Hardin Report, please contact either Mr.
Hardin (804-853-3238) or the undersigned.

Respectfully submitted,

Paul J” Sinderbrand

Counsel for The Wireless Cable
Association International, Inc.

Enclosure

cc: Barbara Kreisman
Keith Larson
Robeért L. Schmidt
T. Lauriston Hardin



POSSIBLE IMPACT OF EXPANDED PROTECTED SERVICE AREA ON DIGITAL
OPERATION

T. Lauriston Hardin, P.E.
Hardin and Associates, Inc.

Introduction

Presently pending before the Commission is a proposal first forwarded by the Wireless Cable
Association International ("WCAI") which requests a change in the rules concerning the size
and shape of the Protected Service Area ("PSA") of an MMDS station. Fundamentally, this
proposal would change the PSA to have its dimensions based upon the Effective Isotropic
Radiated Power ("EIRP") of the station along that given azimuth. The result for an omni-
directional station would be an increase in the radius of the PSA from the present 15 miles to
approximately 20-35 miles, depending on final EIRP of the station.

To implement its proposal, WCAI would have the Commission exclude from the newly added
portion of the PSA any area that is not be afforded protection by an existing station or pending
application as presently configured. This wouid mean that as regards that adjacent market
station, the PSA of the study station would have a section "carved. out' as regards interference
protection. This feature of the proposal is critical to the expansion of wireless cable service,
especially into the realm of digital transmission.

Digital Transmission

As digital transmission has taken on a new importance for wireless cable operators, testing of
digital transmission and its effect on analog transmission in the wireless cable services in the
area of interference has been recently undertaken. The major finding of this testing is that the
present analog cochannel and adjacent channel interference criteria, 45 dB and 0 dB
respectively, are acceptable interim standards for implementation of digital transmission. Given
these findings, which will be the subject of a petition for declaratory ruling to be filed with the
Commission within next few weeks, the rights of licensees with respect to areas of new
interference caused solely by an expansion of the PSA garners new significance.

Example of the Impact

Largely because the FCC's rules and policies have limited the number of MDS stations in close
proximity to each other, an analysis of the impact of the expanded PSA on MDS stations would
yield a limited number of cases where new areas of interference will be caused by PSA
expansion, However, this type of analysis only uncovers the tip of the iceberg. As wireless
cable systems' operations are dependent on leased excess capacity of ITFS licensees to create
a “critical mass" of channels, one must consider the impact of the expanded PSA on ITFS



operations as well. One must remember that ITFS licensees who lease their excess time are
allowed to request an MDS type PSA to be effective during the hours they are leasing their air
time.

Because the FCC's ITFS rules have permitted the short-spacing of ITFS stations, the impact of
an expanded PSA on the ITFS is more dramatic. This can be illustrated by examining one
large urban market. As shown in Figure 1, from an ITFS standpoint, the urban market is ringed
by ITFS stations or applications in four adjacent rural markets. Figure 1 depicts the present 15
mile radius PSA of each of these omni-directional station as well as the expanded 35 mile
radius PSA of each station. The configuration of the urban system is an example of one
preferred configuration of the station to operate as a fully configured and channel
complemented wireless cable system. Clearly, the urban system station has unobstructed line
of sight to many areas of the PSA of each rural station, both within the present PSA and the
newly expanded PSA.

Two of the rural markets are examined in detail to provide more illumination of the impact of the
newly expanded PSA. Data for the first rural market station is included as Figure 2. As shown
therein, the urban system configuration as a 25W,,, station will cause no interference to the
presently configured first rural system PSA. Note that the 45 dB Desired-to-Undesired ("D/U")
contour lies outside of the PSA. However, as the first rural system's PSA is expanded, new
areas of interference now exist. If the rural system PSA was allowed to stand without mitigation
of the new interference areas, the urban system station would not be able to implement its
plans for digital operation. It is interested to observe that with Precision Frequency Control and
Precise Offset operation with its associated analog interference mitigation capabilities, the urban
system station could operate with the expanded rural system PSA. The impact, therefore, is
clearly an impact on the migration to digital operation.

As situation similar to the first rural system case will occur in a second rural system as
demonstrated by the data included in Figure 3. In the case of the second rural system the
situation is made worse by the fact that areas behind the rural system transmit site relative to
the urban system transmit site have a line-of-sight. These areas will not have the interference
protection afforded by the front to back ratio of the receiving antenna. Clearly from the
analysis, it would be tantamount to impossible for the urban system to eliminate this area of
interference without the provisions of elimination of this area of interference as outlined above.

impact on Future Collocation

One additional area should be considered. In many markets, including many major markets, all
of the wireless cable channels have not yet been collocated and configured in the most
advantageous manner. As such, the impact of the expanded PSA, given the significant number
of rural ITFS only markets adjacent to major markets, could be to slow or stop this collocation
and conformation process. The result would be a siowing of implementation of wireless
cable in many markets and the associated loss of a competitive force in those markets.



Conclusion

As clearly demonstrated by the examples included herein, careful consideration of the
implementation of changes to the PSA rules is in order. It is apparent that one must allow
for exclusion of new areas of interference which are created solely by the expansion of
the PSA. Without such an exclusion, expansion of wireless cable would be significantly
negatively impacted.



FIGURE 1

RADIO SHADOW MAP OF URBAN SYSTEM MARKET
WITH ADJACENT MARKETS AND PSA OF EACH
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FIGURE 2

DETAILED ANALYSIS OF FIRST RURAL SYSTEM MARKET



;\T 3 V\‘VCT\ \\ \'\ \ \ ‘\ \1 l l[ / / / / / / / / /f// //’ / / / // / / Ve / yay /7 . Noreh f T
H\ B »‘\ \ Vol i ! ;

/ / / 7 S e e // e RADIOC SHADOW MAP
,, / s / y E - - o -
N/ Yy

/// //// /v/ //// K Factor: 1.333

// //,// // /,/, ) / Pavaes , ) e - 4 RX Ant. Height: 30.0 feet AGL

Lime-of-Sight/Shadowed Aredas

[:] Line-of-5Si1ght Areas

. Shadowed Areas

Ant Elv Art.
AMSL ERPd  Ant. Orient Latitude §
Site (feet) «dBW) Type tdegs’ Longlrudé

1 20490 20.00 OMNI N 00 00 00
W 00 0U 00

T

| ; ’ / /| D s 7\\ / \\ *Q ] T o ~ —
lﬂﬂﬂﬂ”’/ SO ~] FPSA ANALYSIS
| ///'///, \>\\ \\ \\\ \ \\\<\ \\\g\\ SN \\\\ \\\\ URBAN MARKET/RURAL MARKET #1

O\ \TN:Nr\ \mmWoh\B’ 13 MAY 0S5




Hardin & Associates, Inc.

Station Characteristics Desired Undeslred . Cochannel Interference Anatysis
EEmsssEEseszsEaEEREARAENED ——— —_—

Name: PRESENT SITE DESJRED SITE Interference Criterion: 48 a8
Service Area: RURAL SITE #1 URBAN MARKET Coch ‘ for the

Call Sign: channeis in the group wiil not vary from

Frequency (MH2): 2648 (G1) 2645 (@) the resuits shown below.

Latitude: : : : :

Longhude: : : : : 4/3 Earth radius Radio Horlzons with 30" Rev Ant
Polarization: v H Desired Station: 468 M
Tx Power (dBm): 43 44 Undesired Station 477 W
Line Loas (dB): [} as

Tx Ant Galn (dBI): 13 14 Distance between stations: 554 M
Tx Ant Pattern: HMD-vO HMD-HO Bearing desired/undesired: 279.9 Deg
Tx Ant Orientation: 0 o

Tx Ant Height ('AGL): 750 800

Tx Site Etevation ('AMSL): 748 1249

Distance from Desired (mlies)

Beating o8 1 2 3 4 -] ] 7 8 ] 10 " 12 13 14 15 18 7 18 19 20 21 F~4 23 24 25 28 ar 28 29 30 3t a2 e M 35
[ 759 683 63 50.8 57.2 853 537 523 6812 8502 492 484 41.7 47.0 48,3 488 452 M47 442 438 A4 420 428 423 418 418 413 410 408 40.5 403 40.0 %8 e 36.4 3.2
10 754 68.4 8314 5868 Sr4 554 539 825 514 B304 495 487 ABD ATD 487 482 458 452 M7 44.3 A39 438 432 428 4285 422 M9 a7 414 41.2 40.9 40.7 405 403 40.1 0.0

20 754 69.4 634 588 875 858 540 527 B18 5068 498 49.0 483 478 47.1 485 480 458 a8 4.7 44.3 440 438 433 430 4290 428 422 420 418 415 41.3 411 40.9 408 408
30 754 84 815 80.0 7.8 587 54.2 529 518 808 500 48.2 486 479 474 488 464 459 485 451 44.7 44.4 444 43.8 438 432 420 427 428 423 420 418 4186 41.3 413 41.1
40 75.4 80.4 835 60 87.7 8.8 54.3 830 520 510 502 408 488 482 478 4T.1 48.7 4682 488 454 481 448 444 a4 439 438 434 439 429 427 A28 423 421 419 417 418
50 754 808 638 601 57.7 589 54.4 32 821 51.2 %04 48.7 480 484 479 474 488 4885 481 457 484 481 44.7 44.5 442 A28 437 434 432 430 428 428 424 423 421 419
80 754 695 6368 602 478 560 543 513 S23 8510 8505 498 492 4BS 48.1 47.6 471 48.7 483 480 4586 453 450 447 444 442 439 A7 435 433 431 428 427 428 42.4 422
70 755 695 838 802 578 58.1 54.6 53.4 523 815 507 800 483 487 482 477 413 480 485 4 48.8 465 452 449 448 444 M2 439 427 435 433 431 429 428 428 425
80 758 803 618 603 379 5a.1 54.7 534 B4 815 807 3500 494 438 48.3 478 474 470 486 443 439 438 433 430 W8 385 3.3 3.1 388 387 383 353 s 34.9 34.8 34.8
80
100

59.5 538 477 443 419 40 387 3785 A5 386 WNMB M1 B S - X ) 24 316 N5 M 307 4 00 207 204 292 W9 288 284 202 200 228 276 2274 W2 27 269 287

110 845 585 827 49.3 489 45.1 437 418 405 W8 W8 W1 74 T Y] 384 48 M2 338 34 330 27 24 21 318 e 08 304 302 289 287 206 204 202 220 289 287
120 785 895 836 803 579 56.1 54.7 534 524 518 507 500 48.4 488 483 478 474 470 466 443 49 4368 433 430 428 205 W3 301 389 387 388 353 381 34.8 348 34.8
130 758 695 636 602 57.9 56.1 S48 834 523 814 50.7 498 493 447 48.2 477 47.3 489 486 481 45.8 A58 452 440 448 444 442 438 43T 435 43D 431 429 A28 428 425
140 754 885 6838 802 578 580 545 833 522 51.3 805 498 492 4asé 48.1 476 471 487 483 4590 458 453 450 A7 444 442 49 437 435 433 &3t 429 427 428 424 422
150 754 6895 638 601 517 559 54.4 5.2 521 51.2 50.4 40.7 49.0 484 47.9 47.4 489 485 481 457 454 450 447 448 442 439 43T 434 432 430 428 426 424 423 421 418
180 754 894 835 801 52.7 588 543 530 520 510 502 495 4868 482 47.8 471 48.7 48.2 A58 454 451 4.7 444 44 4398 438 433 4 429 427 425 423 421 48 417 418
170 754 684 635 600 8768 5857 54.2 529 518 508 500 492 486 479 474 488 484 45.9 458 451 44.7 444 449 438 435 432 €29 427 425 422 420 418 418 413 413 411
180 75.4 824 8.4 568 578 558 540 527 818 806 498 480 483 47.8 473 445 480 458 451 44.7 443 440 4368 433 430 427 428 a22 420 417 418 413 419 40.8 40.7 40.8
180 754 069.4 83.4 598 873 554 53¢ 825 514 804 495 487 480 470 48.7 482 458 451 44.7 4403 42D 435 432 428 425 422 419 417 414 41.2 408 407 405 403 401 38.8
200 759 688 833 598 872 853 517 523 8512 50.1 48.2 484 A7.7 A70 483 458 452 47 42 48 434 430 428 422 419 416 413 410 408 408 403 40.0 30.8 9.8 29.4 38.2
210 8.8 7 664 828 60 58.1 568 548 525 508 405 481 47.3 488 452 453 M8 442 A7 432 428 424 420 418 413 409 M08 03 400 307 383 38.2 2380 J88 385 383
20 80.2 742 618 642 6185 59.4 57.8 88 347 £34 823 8.2 %02 403 48.6 478 488 457 447 437 427 418 413 409 405 402 DJ8P W3 242 2348 388 383 380 376 3768 a7
20 8.7 75.6 89.3 68 628 608 89.0 574 580 847 %36 525 218 506 408 4890 481 47.3 488 459 482 445 437 432 428 424 410 A0 3.2 379 378 373 30 8.7 38.4 38.2
240 a2 771 708 67.2 644 622 68a3 8a7 574 58 850 239 528 819 508 501 40.3 4885 477 470 483 458 448 442 438 420 423 4B 412 405 399 38.2 338 384 37.8 36.3
250 B4l TR2 721 634 658 68 817 602 888 573 583 353 543 33 524 517 508 500 462 AB4 4768 480 462 4BB 448 440 A4 a27 420 414 408 400 J8.8 a8 382 7.7
260 843 782 T20 684 687 Qe 619 604 a1 8§70 6888 858 54.8 540 51 524 816 509 3502 405 480 48.3 475 489 482 455 449 442 4 A2T7 21 414 406 400 m2 3as
270 843 782 720 684 887 636 618 0803 600 5789 S87 887 4.7 6838 530 822 514 BA7 400 482 48O 479 473 468 480 454 S4B 442 428 A0 424 41.8 412 40.8 40.0 30.4
280 843 782 720 683 887 68 818 03 500 877 ©b&86 456 547 838 528 521 B1.3 508 499 481 48.5 47.8 471 483 458 452 46 49 DI 27 421 414 40.8 401 J8.8 388
280 84.3 782 720 éas &8y a8 818 603 6880 878 587 387 BAY 5.8 830 8522 514 507 408 483 486 479 473 448 480 454 448 442 A8 430 424 418 412 408 40.0 39.4
300 843 782 720 &84 837 88 619 804 801 679 ©sas B&838 548 540 531 524 516 509 502 4085 4890 483 478 4A8 461 454 44T 4 434 428 421 413 408 388 292 38.4
310 843 M2 721 684 656 838 617 60.1 588 878 543 853 543 833 524 315 308 500 492 484 478 468 482 454 4T M0 &34 427 420 414 406 0.1 30.4 289 382 3re
320 8z 771 708 87.0 844 22 802 587 573 881 880 839 52.8 51.9 810 s0.1 463 488 477 470 483 454 48 M2 06 429 423 B A1 405 308 382 388 8.8 .7 38.3
330 617 758 68) 658 628 608 588 &S72 6558 346 28 825 514 808 486 4808 481 473 488 489 452 M3 Q7 433 428 419 410 401 383 7.8 318 373 370 247 38.4 362
340 802 742 879 642 6818 564 578 6a.1 847 538 823 812 502 492 488 470 488 487 47 47 27 418 413 409 408 402 208 205 W2 389 2388 3BI W 7.8 3r.e 313
380



FIGURE 3

DETAILED ANALYSIS OF SECOND RURAL SYSTEM MARKET
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Hardin & Associates, Inc.

Station Charactesistics Desired Undesired Cochi ¥ i Analysi

S R, —_

Name: PRESENT SITE DOESIRED SITE Interference Criterion: 45 dB
Setvice Area: RURAL MARKET #2 URBAN MARKET [+ Tor the i

Call Sign: channels In the group will not vary from

Frequency (MHz): 2845 (G1) 2645 (G1) the results shown below.

Latitude: : : : H

Longitude: : 3 : : 4/3 Earth radius Radio Hovlzons with 30 Rev Ant
Polartzation: v H Desired Station: 487 Ml
Tx Power {dBm): 47 44 Undesired Station A7.7 M
Line Loss (a8): 85 a5

Tx Ant Gain (dBi): 14 14 Distance between stations: 334 M
Tx Ant Pattern: HMD-YO HMD-HO Bearing desired/undesired: 47.3 Deg
Tx Ant Orlentation: 0o [}

Tx Amt Height (AGL): 858 800

Tx She Elevation (‘AMSL): 1021 1248

Distance from Desired (miles)
Bearing [:X-} 1 2 3 4 ] 8 7 a ® 10 n 12 13 4 15 18 17 18 19 20 21 = 2 24 25 28 27 28 20 30 N a2 3 k2 35

[} 822 760 @696 658 628 80.4 sas 587 581 538 525 s51.2 st 49.0 47.8 488 450 444 2P M3 0B 404 400 @6 M2 286 386 383 281 318 378 378 373 3T ar.0 38.9
10 Bi8 774 710 872 84D 418 S0 580 bBas 350 517 524 511 49.9 488 477 487 458 447 a7 428 420 405 B85 376 372 68 65 362 388 87 385 W3 ka2 s 34.9
20 844 782 720 682 855 &3 813 85 579 865 882 B8 527 514 50.2 480 478 487 4568 445 438 424 413 404 W3 w1 372 347 B8 385 N2 29 27 258 2324 323
30 844 782 N9 88.2 634 832 613 887 582 B58¢ 858 545 534 23 513 503 493 482 470 480 448 435 422 409 WT 3¥I 370 B8 s 331 08 202 289 288 285 288
40 844 782 N8 aR1 88.3 3.1 81.2 B08 6841 887 554 542 531 820 509 409 489 478 488 458 M8 47 427 4186 408 w3 24 B8 AS 323 288 2723 248 212 212 N8
50 Ba s 2 719 a1 88.3 [ W] 812 598 580 5687 B&4 542 830 519 50.8 48.8 487 47.7 48T 436 446 435 423 412 W9 3|8 372 3.7 M0 321 xN8 220 219 182 128 181
-] 844 782 718 ean 6584 631 613 58 sa1 588 358 343 832 B 51.1 50.1 49.1 481 47.2 482 A52 442 430 M8 A0I W9 3ITs BT M1 3z5 aar 287 282 239 258 239
70 844 782 720 682 684 632 614 508 643 B0 588 545 B2 S22 508 487 488 478 442 a5 44.0 428 4168 408 300 283 71 3Be 485 R0 N7 e M 08 08 30.7
80 84.1 780 718 678 648 626 803 888 570 887 544 B30 B3L7 507 488 483 a7 46.1 481 440 432 21 409 402 387 88 389 I3 W2 M9 N8 344 M2 WM K=Y ) 338
80 8286 787 702 683 618 610 B50.1 87.3 888 843 329 816 506 494 484 473 M2 48 4.3 42 a7 W8 W03 M¥e W5 Dot 378 ars 3713 310 e 346 84 28I M2 W
100

813 781 887 6849 0620 Se8 578 340 S48 8A1 519 B0E& 404 488 473 458 440 420 424 N9 418 410 407 403 400 207 W4 W 39 387 0385 83 242 M0 379 ITe
789 737 675 638 608 524 Se4 B4Pp 511 518 488 477 480 482 455 449 444 439 434 429 428 422 418 413 412 409 407 04 402 400 W9 W7 WS M4 383 0

s
°

120 78.8 724 663 617 882 882 838 522 810 500 4891 482 478 448 482 487 481 447  4A2 438 438 a1 428 425 422 420 419 M8 413 M1 410 408 407 408 404 403
130 755 884 824 58.9 57.4 554 839 528 814 504 498 488 481 47.4 46.8 483 458 454 450 48 44D 439 47 48 Q1 429 427 4258 423 42 41.9 418 418 418 M43 41.2
140 755 685 636 800 &87.5 $57 540 28 517 508 500 49.2 488 47.8 474 480 454 460 486 453 450 447 444 41 438 438 424 422 A0 429 A7 428 424 423 4219 420
150 758 6085 638 80.1 87.7 558 544 531 521 511 0.3 488 490 484 479 47.4 470 486 482 488 436 453 450 447 445 443 M 438 437 Q6 434 42 a1 429 428 427
160 758 &88 817 80.3 579 581 54.8 5.4 524 51.5 507 50.0 48.4 488 4B3 470 474 470 487 484 A8 458 483 453 480 448 446 444 442 A4 43.9 48 438 435 43 432
170 756 6886 67 60.4 $8.0 582 548 B8 528 517 510 503 407 49.2 48.7 482 478 474 471 488 488 482 489 457 488 483 481 4.9 447 445 44 442 441 439 438 437
180 756  89.7 838 80.5 581 56.4 5650 528 528 520 81.2 5086 3500 494 400 485 481 478 474 a47A 48.8 468 403 481 458 488 A84 432 48 44.9 447 44.6 444 44.3 442 a4
190 758  89.7 [-~X-] 60.5 8.2 565 851 840 530 522 St4 508 502 497 40.2 488 484 ABD 477 47.4 7.3 488 486 403 481 459 487 458 454 452 450 449 447 Lo X - X3 4.4
200 758 #897 838 60.8 58.3 588 582 549 51 523 51.8 B0 504 49.9 49.4 49.0 488 482 479 478 4703 47.0 468 488 483 0 459 487 43.8 43.4 43 431 40.0 398 387 39.6
210 758 68.7 838 807 58.4 5687 833 522 51.2 47.4 48.7 480 428 420 415 381 37.7 374 37.0 4|7 8.4 36.2 B8 287 38.6 3’3 &1 ME M7 4.8 344 333 aan a0 28 -2
220 823 sa4 50.0 48.7 “a 427 413 W02 383 375 J67 341 38 380 34.8 342 333 Ja8 26 23 320 318 318 313 311 308 307 305 208 208 205 293 292 291 289 288
220 568 537 480 4.7 24 407 36.3 382 373 385 _7 A 348 3 338 332 328 2324 321 3.8 3.8 313 3.0 308 308 304 0.2 300 288 20.7 0.5 29.3 292 201 289 288
240 876 @617 529 48.7 414 457 443 432 422 414 407 401 308 J80 37.8 ar1 367 J84 W 388 D342 338 3B7 a4 A\2 Vo 328 A28 N8 N8 .4 N3 N2 310 0.0 30.8
250 758 897 618 808 sa4 %68 583 54.1 5.2 524 51.86 810 B304 499 468 49.0 4868 483 480 487 ass 421 419 416 414 3682 38O 378 377 3I75 343 4.2 340 3ag 338 s
260 156 667 6839 806 583 88 Sa2 540 51 522 518 509 503 488 49.3 480 485 481 478 478 472 488 487 484 482 480 458 458 455 453 AS1 450 440 447 448 445
270 7568 687 638 605 382 884 S50 81 529 521 51.3 6507 80 49.6 49.1 487 483 478 478 472 470 487 484 482 460 4538 A58 454 452 AA0 44D 447 448 448 443 A2
280 738 096 638 604 581 583 849 637 52.7 819 511 504 49.8 492 488 484 480 478 4703 489 488 4084 4681 459 487 454 482 451 448 M7 A48 444 44D M 44.0 439
280 756 @888 637 80.3 7.9 56.1 54.7 85 825 618 508 580.1 40.5 480 485 480 478 472 489 488 403 460 487 48B3 482 450 448 448 445 443 M4 440 428 4327 438 435
300 758 808 638 602 878 580 5845 533 522 513 505 488 482 486 481 476 472 468 484 481 458 458 482 450 448 M8 D3 a4 440 438 46 QA3 443 432 41 429
310 755 898 @438 e0.1 67.8 888 342 530 /8 E10 501 494 428 482 478 A7) 467 483 439 488 45D 45.0 447 444 442 M40 4T &3 434 Q2 40 428 A7 426 425 423
320 755 885 6324 58.9 574 388 540 827 518 5068 407 490 4RY 477 47.4 468 481 457 AB3 449 MéE 443 440 437 4383 43 Q0 428 428 428 423 421 420 49 M7 41.6
330 7.0 704 6389 50.8 87.3 533 sa7 524 512 802 483 483 478 471 48.5 480 455 450 4406 442 429 433 432 429 427 424 422 0 48 M8 414 413 M 4.0 409 407
340 792 7132 887 aa 60.1 sa.t 884 B30 508 408 488 480 472 445 459 433 447 442 428 Q4 4.0 428 423 420 417 414 412 410 408 408 404 402 40 400 J98 8.7
350

08 748 881 843 814 38% 573 S&8 BAB 824 513 504 486 468 458.1 M5 A28 434 4290 424 420 418 412 400 408 403 400 WE WE I93 W2 W0 388 387 388 284



